Evaluation of the interaction between D1 and D2 receptors in a drug discrimination paradigm.
Recent research has suggested that there is a synergistic interaction between D1 and D2 dopamine (DA) receptors and that D1 stimulation by endogenous DA is necessary for the expression of some D2-mediated behavioral effects. The purpose of the present experiment was to examine further the interactions between D1 and D2 receptors using drug discrimination (DD), a behavioral paradigm that is sensitive and selective for D1 and D2 agonist and antagonist activity. Two groups of male Sprague-Dawley rats (N = 8/group) were trained to discriminate the D2 agonist quinpirole (QUIN; either 0.05 or 0.012 mg/kg, ip, 10 min pre-session) from saline (1.0 ml/kg, ip, 10 min pre-session) in a two-lever, food-reinforced DD paradigm. QUIN (0.0015-0.1 mg/kg) produced a dose-related increase in QUIN-appropriate responding in both groups of rats. The D1 agonist SKF 38393 (SKF; 6.4-12.8 mg/kg, ip) given alone did not substitute for QUIN in either of the two training dose groups. The administration of SKF 30 min before QUIN had no effect on the QUIN dose-response function in either group of rats. These results indicate that stimulation of D1 receptors failed to potentiate a behavioral effect mediated by D2 receptors. The D1 antagonist SCH 23390 (SCH; 0.0015-0.05 mg/kg, ip) partially substituted for QUIN in the group trained with the 0.05 dose of QUIN, and to a larger extent in the group trained with the 0.012 dose of QUIN. SCH did not alter the effect of the training dose of QUIN except at a dose high enough to virtually eliminate lever pressing in the group trained to discriminate the high dose of QUIN. The failure of SCH to block QUIN suggests that D1 receptor stimulation by endogenous DA is not necessary for this D2 effect to be expressed. These results may be accounted for by assuming a presynaptic site of action for QUIN in the QUIN discrimination. Further, they demonstrate that the interaction between D1 and D2 receptors cannot be simply characterized as synergistic.